p53 mutations, O6-alkylguanine DNA alkyltransferase activity, and sensitivity to procarbazine in human brain tumors.
In human brain tumors, sensitivity to procarbazine as measured by sensitivity in a xenograft tumor model correlated inversely with amounts of the DNA repair enzyme O6-alkylguanine DNA alkyltransferase (AT). To test the hypothesis that mutations of the p53 tumor suppressor gene in human tumors also can correlate with the response to chemotherapy, p53 mutations2 were identified in primary human malignant brain tumors and cell lines in which AT activity and procarbazine sensitivity in a xenograft model was ascertained. Mutations were identified in 7 of 21 (33%) specimens tested. Specimens containing p53 mutations tended to exhibit an increased growth delay in procarbazine-treated xenografts and lower amounts of AT. p53 mutations in brain tumors may contribute to procarbazine sensitivity by failing to induce arrest at the G1/S cell-cycle checkpoint, thereby preventing the repair of procarbazine-induced genetic alterations.